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Foreword 
Attention to the influence of climate change on the human health has been paid. However, there is a gap in 
the knowledge concerning the long-term and gradual impacts of the ongoing climate change on mental health. 
This is the justification for this discussion paper. It summarises the expected impacts of climate change on 
mental health in Finland and provides nine recommendations for implementation in the integrated social 
affairs and health services in Finland. 
This discussion paper is intended to open the discussion concerning mental health on the action plans and 
concrete measures we need for mitigation and adaptation to the ongoing climate change in Finland. It is part 
of the project Climate change and Health: Adapting to Mental, Physical and Societal challenges (CHAMPS), 
which is a research consortium funded by the Academy of Finland within its research programme on Climate 
Change and Health (CLIHE) running from 2020 to 2023. 
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Abstract 
Louise Burenby, Timo Partonen, Timothy R. Carter, Reija Ruuhela, Jaana Halonen. Climate change and 
mental health. Finnish Institute for Health and Welfare (THL). Discussion paper 32/2021. 20 pages. Helsinki, 
Finland 2021. 
ISBN 978-952-343-765-4 (online publication) 
This discussion paper opens the discussion concerning mental health on the actions and concrete measures 
we need for mitigation and adaptation to the ongoing climate change in Finland. 
Growing attention to the influence of change on the human health is being paid. Most of this work is 
concentrated on how the climate change will affect physical health. Thus far, some attention has been paid 
to the impacts which are related to psychological trauma such as post-traumatic stress disorder due to acute 
disastrous events of extreme weather conditions. 
However, there is a persistent gap in the knowledge concerning the long-term and gradual impacts of the 
ongoing climate change on mental health. This discussion paper summarises the expected impacts of climate 
change on mental health in Finland and provides nine science-based recommendations for implementation 
in the integrated social affairs and health services in Finland. 
Keywords: global solar radiation, global warming, health care, policy, seasonal affective disorder, social 
care, suicide, shared socioeconomic pathway, urban heat island, vulnerability  
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Tiivistelmä 
Louise Burenby, Timo Partonen, Timothy R. Carter, Reija Ruuhela, Jaana Halonen. Climate change and 
mental health [Ilmastonmuutos ja mielenterveys]. Terveyden ja hyvinvoinnin laitos (THL). Työpaperi 
32/2021. 20 sivua. Helsinki 2021. 
ISBN 978-952-343-765-4 (verkkojulkaisu) 
Tämä työpaperi avaa mielenterveyttä koskevan keskustelun niistä toimista ja käytännön toimenpiteistä, joita 
tarvitsemme ilmastonmuutoksen hillitsemiseksi ja siihen sopeutumiseksi Suomessa. 
Meneillään olevan ilmastonmuutoksen terveysvaikutuksiin kiinnitetään yhä enemmän huomiota. Suurin 
osa työstä keskittyy siihen, miten ilmastonmuutos vaikuttaa fyysiseen terveyteen. Jonkin verran huomiota on 
toistaiseksi kiinnitetty myös niihin vaikutuksiin, jotka liittyvät psyykkisiin traumoihin, kuten äärimmäisistä 
sääolosuhteista johtuvien katastrofien aiheuttamaan traumaperäiseen stressihäiriöön. 
Ilmastonmuutoksen pitkäaikaisista ja asteittaisista mielenterveysvaikutuksista on toistaiseksi vasta niin 
vähän tietoa, että voimme puhua jopa tietoaukosta. Tämä työpaperi tiivistää ilmastonmuutoksen odotetut 
mielenterveysvaikutukset Suomessa ja antaa yhdeksän tiedeperustaista suositusta integroituihin sosiaali- ja 
terveyspalveluihin. 
Avainsanat: globaalisäteily, haavoittuva, ilmaston lämpeneminen, itsemurhakuolema, jaettu sosioekonomi-
nen polku, kaamosmasennus, lämpösaareke, politiikka, sosiaali- ja terveyspalvelut  
 
 
THL – Discussion paper 32/2021 5 Climate Change and Mental Health 
Sammandrag 
Louise Burenby, Timo Partonen, Timothy R. Carter, Reija Ruuhela, Jaana Halonen. Climate change and 
mental health [Klimatförändringen och psykisk hälsa]. Institutet för hälsa och välfärd (THL). Diskussions-
underlag 32/2021. 20 sidor. Helsingfors, Finland 2021. 
ISBN 978-952-343-765-4 (nätpublikation) 
Detta diskussionsunderlag inleder diskussionen om psykisk hälsa om de åtgärdsmotion och konkreta åtgärder 
vi behöver för att mildra och anpassa oss till den pågående klimatförändringen i Finland. 
En växande uppmärksamhet ägnas åt påverkan av den pågående klimatförändringen på hälsa. Det mesta 
av detta arbete är koncentrerat till hur klimatförändringen kommer att påverka den fysiska hälsan. Hittills har 
viss uppmärksamhet ägnats effekterna som är relaterade till psykiska trauman såsom posttraumatisk 
stressyndrom på grund av akuta katastrofala händelser av extrema väderförhållanden. 
Det finns dock en bestående lucka i kunskapen om de långsiktiga och gradvisa effekterna av klimatför-
ändringen på mental hälsa. Detta diskussionsunderlag sammanfattar klimatförändringens förväntade effekter 
på mental hälsa i Finland och ger nio vetenskapligt baserade rekommendationer för implementering i den 
integrerade social- och hälsovården i Finland. 
Nyckelord: delad socioekonomisk väg, global uppvärmning, politik, självmord, social- och hälsovårdstjäns-
ter, solstrålning, stads värme ö, vinterdepression, ömtålig  
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Climate change and mental health 
Introduction 
Authorities around the world are paying increased attention to the impact of climate change on human health. 
Most of this work is concentrated on how climate change will affect physical health, while some attention is 
paid to climate change impacts related to trauma, such as post-traumatic stress disorder associated with ex-
treme weather events. There is, however, a persistent gap in the literature concerning the impacts of long-
term and gradual climate change on mental health (Charlson et al., 2021; Palinkas & Wong, 2020; Hayes & 
Poland, 2018; Liu & Zahner, 2020; Rohat et al., 2019). 
Since relatively little research has been conducted on gradual climate change and mental health in the 
Nordic context and there is mounting evidence on its potential importance, there are good grounds for arguing 
that the topic merits a higher priority in Finland. However, to develop strategies for adapting to climate 
change in the health care and social welfare sector in Finland, the research which has been conducted in other 
settings can help to guide the planning of measures in the context of existing scenarios (Charlons et al., 2021; 
Grimaldi et al., 2009; Lansdall-Welfare et al., 2019; Ruuhela et al, 2008; Lõhmus, 2018). This discussion 
paper therefore summarizes the current research on expected climate change in Finland and its association 
with mental health and presents recommendations to be implemented in the integrated social and health care 
services in Finland. 
Background 
Climate change has been described as “the biggest global health threat of the 21st century” (Costello et al., 
2009), and for the upcoming COP26 climate summit, in November 2021, more than 200 health journals, 
among them the Finnish Medical Journal (Lääkärilehti), published an editorial calling on leaders to take 
emergency action on climate change to protect health. Climate change poses a set of risks to our physical and 
mental health, but a large part of the existing literature on the subject is focused primarily on physical health, 
such as air pollution due to forest fires or water contamination due to flooding, and increases in vector borne 
diseases (Hayes et al., 2018). Although the impacts on mental health are expanding, the focus is often mainly 
on extreme weather events and their acute psychological effects, such as post-traumatic stress disorder in the 
wake of hurricanes. What is often neglected, however, is the association between gradual climate change 
and mental health (Charlson et al., 2021; Palinkas & Wong, 2020; Hayes & Poland, 2018; Liu & Zahner, 
2020; Rohat 2019). 
The consortium research project CHAMPS investigates how the consequences of gradual climate change 
expected in Finland may affect mental health and well-being, specifically focusing on increasing temperature 
and changes in solar radiation. These are important dimensions of climate change to include, even if they are 
not acute hazards like floods or forest fires. Without long-term planning and concerted actions, we jeopardise 
the development of rigorous approaches to manage the complex mental health issues which long-term and 
gradual climate change may create. 
Work in CHAMPS seeks to raise awareness, to provide information and to give recommendations for 
adaptation and preventative measures beyond the countermeasures for acute climate change consequences 
on mental health. To anticipate, understand and analyze such upcoming challenges, CHAMPS is applying a 
global scenarios framework based on Shared Socioeconomic Pathways. This framework assists in under-
standing how different actions and decisions made today will frame our future. It allows us to appraise the 
scientific uncertainties surrounding future changes in climate over Finland. Further, it helps us understand 
how different future scenarios of socioeconomic development could affect different groups in society, and 
how climate change may reinforce or reduce existing health problems and inequities. CHAMPS highlights 
the integrated approach and emphasizes the need for preventative measures as well as collaboration in soci-
ety, which are fundamental concepts in building resilient and sustainable public social and health services. 
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This discussion paper is one in a series of reports that will be delivered by the CHAMPS project, summa-
rizing existing research on expected climate changes in Finland and their potential impacts on mental health. 
The paper aims to provide information of potential use to decision makers and health care professionals. That 
said, societies need to apply integrated perspectives to handle the climate change crisis and its impact on 
human well-being. 
Therefore, we need strong policy coherence, and a strong Health in All Policy approach. To improve 
population health and health equity, this means that all dimensions of sustainable development should be 
integrated at all stages of domestic policy making, and that public policy across authority sectors systemati-
cally takes the health implications into account in all its decisions (Cocsieme, et al., 2021 & Ramirez-Rubio, 
2019). 
How is the climate expected to change? 
There has been extensive work during the past three decades to investigate projected future climate in Finland 
under scenarios of changing greenhouse gas concentrations in the atmosphere (e.g., Kettunen et al., 1988; 
Carter et al., 1996; Jylhä et al., 2004; 2009; Ruosteenoja et al., 2016; Ruosteenoja, 2021). Projections are 
primarily from global climate models (GCMs), but in some cases GCM projections have additionally been 
downscaled to a finer spatial resolution using regional climate models (RCMs). Climate models have been 
refined over time, with the latest projections based on SSP-based greenhouse gas scenarios reported by the 
Intergovernmental Panel on Climate Change in July 2021 (IPCC, 2021). 
The main findings for Finland have not changed substantially over successive generations of model pro-
jections. Changes in climate are generally greater under scenarios of higher greenhouse gas emissions, but 
seasonal and regional patterns of change are similar. Here, we illustrate changes by the end of the 21st century 
for an intermediate (RCP4.5) scenario (see Figure 1), focusing on two climatic variables relevant for this 
report in the context of human health: air temperature and incident solar radiation (Ruosteenoja et al., 2016). 
We also report changes in precipitation that are relevant for projections of radiation. 
Air temperature 
Air temperatures are expected to increase in the future at rates faster than the global average, with warming 
greater in the winter than the summer. Downscaled RCM results suggest stronger winter but weaker summer 
warming than from GCM results (Figure 1, top left). Warming is also projected to be greater in northern than 
in southern Finland (not shown in Figure 1). In the summer months periods of heat are projected to become 
more common and last longer with the highest temperatures being hotter than today. During the winter very 
low temperatures will emerge less frequently and the snow cover period will become shorter. Thus, thermal 
seasons will change in Northern Europe. Thermal summers will lengthen by about 10 days and winters 
shorten by 10–24 days per 1°C of warming (Ruosteenoja et al 2019). 
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Figure 1. Monthly mean changes in temperature (°C, top left), precipitation (%, top right) and incident 
solar radiation (%, bottom) in Finland for the period 2070–2099 (relative to 1981–2010) under RCP4.5 
derived from nine driving GCMs and from the corresponding simulations downscaled by the RCA4 re-
gional climate model. The thick curve is the mean of the GCM projections; grey shading shows 90% un-
certainty intervals. Averages of the RCM responses are shown as bullets and corresponding uncertainty 
intervals as vertical bars. Source: Ruosteenoja et al. (2016). 
Incident solar radiation 
Projections of solar radiation incident at the Earth’s surface are somewhat more uncertain than for tempera-
ture. Solar radiation is expected to diminish in the winter but the direction of changes in summer is less 
certain, with a majority of GCMs projecting small increases. This contrasts with downscaled RCM results 
that suggest a more general decline, though still less than in winter (Figure 1, bottom). Changes are again 
stronger in the north than the south. 
The winter decline expected in solar radiation is closely related to increased cloudiness, which is also 
reflected in precipitation totals. Precipitation is expected to increase annually, with the greatest and most 
unambiguous increases in winter (Figure 1, top right). Most GCMs also project increases in the summer, 
though smaller in magnitude. Downscaled estimates suggest enhanced increases in precipitation throughout 
the year relative to the GCM results (Figure 1, top right). Consistent with temperature and radiation, projected 
changes in precipitation are greater in the north than the south. 
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What are the likely impacts on mental health? 
The projected climate changes concerning Finland as described above, i.e., increasing air temperatures and 
changes (mainly declines) in solar radiation, are likely to have a negative impact on the mental health of the 
population in several ways. Below is a description of the various forms of mental illness that are related to 
these climate changes. 
Impacts of increasing temperatures 
Mortality and morbidity 
The health-related effects of heat are one of the most tangible and significant consequences of climate change. 
For instance, the European heat wave of 2003 by some estimates caused 70,000 additional deaths in 16 Eu-
ropean countries (Robine et al., 2008). Although the high mortality rate during the 2003 heat wave mainly 
affected central Europe, countries with a cooler climate are not unaffected by this issue. A study by Kollanus 
& Lanki (2014) assessed that a single prolonged heat wave in Finland could potentially cause hundreds of 
premature deaths. This is important in relation to mental health, since people with mental disorders are over-
represented in heat-related morbidity and mortality data, due to their physical and mental capacities to adapt 
and protect themselves (Lõhmus, 2018; Palinkas & Wong, 2020; Kollanus et al. 2021). 
A study conducted in Sweden found that there was a link between increased temperatures and daily visits 
to a psychiatric emergency unit in Gothenburg (Carlsen et al., 2019). In Finland, temperature variability 
explained more than 60% of the total suicide variance over several decades (Helama et al., 2013). Similar 
findings have been shown in the USA and Mexico, where suicide rates were found to increase by 0.7% and 
3.1%, respectively, for a 1°C increase in monthly average temperature (Burke et., 2018). 
However, it is important to note that higher temperatures are also linked to increased psychological dis-
tress in persons without pre-existing depression or anxiety and may therefore constitute a risk to the general 
population, not only at-risk-populations (Charlson, 2021). 
Sleeping issues 
Temperature is one of the most important determinants of sleep quality, where increased temperatures and 
heat waves have been linked to sleep disturbances (Joshi et al., 2016). Sleep and emotion interact, and there 
is clinical evidence to suggest that nearly all psychiatric and neurological disorders, from schizophrenia to 
dementia, are associated with problems of sleep. Studies report a two-fold risk of depression among people 
suffering from insomnia, and sleeplessness in general has been associated with self-harm among youth. There 
is also evidence that sleep deprivation has a negative impact on cognitive capacity (Lõhmus, 2018). Increas-
ing temperatures in Finland may affect sleep at population level and can potentially lead to a range of mental 
health issues among people with, as well as without, pre-existing conditions. In the Nordic countries, over-
heating of buildings may pose an increasing risk for quality of sleep during heat waves, because of lack of 
efficient cooling systems (Farahani et al., 2021). 
Impacts of changes in solar radiation 
Seasonal Affective Disorder (SAD) 
In Finland, 85% of the population report seasonal variations in their mood and behaviour, and 9% have the 
routine seasonal variations together with a current self-report of depression (Grimaldi et al., 2009). This 
affects not only the health status of individuals, but also the public health in a society. Mental illness is one 
of the biggest causes of work disability in Finland today. As future climate change is expected to lead to both 
a diminished and a shorter time span of snow cover in winter, as well as increased cloudiness and reduced 
solar radiation (Figure 1, bottom) (Ruosteenoja et al., 2016), the winter season will become darker. The 
incidence of the season-bound symptoms in mood and behaviour, and even that of SAD is thus expected to 
increase in Finland (Ruuhela, 2018). 
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Deaths from suicide 
In many international studies, suicide rates have shown a seasonal pattern, where winters with low solar 
radiation levels can increase the risk of suicide. This is a problem especially for countries furthest away from 
the equator, where winter day-lengths are short (Ruuhela, 2008; Lansdall-Welfare et al., 2019). With winters 
that are anticipated to be darker in Finland, coupled with increasing temperatures during summer, there is a 
real risk that suicide rates could increase during both periods. 
Other impacts 
Eco-anxiety 
As the existential threat associated with climate change gains increasing attention, and climate changes in 
our own local environments become increasingly visible, the incidence of climate-related anxiety is expected 
to increase in Finland. Eco-anxiety encompasses significantly challenging emotions, due to environmental 
issues and the threats they pose (Pihkala, 2019). Some groups are shown to be more likely to suffer from eco-
anxiety. These include children, teenagers, and young adults, people who live close to nature and depend on 
the climate in their everyday life, such as farmers or indigenous people, as well as those who are involved in 
climate issues, for example through research or activism (Jaakkola et al., 2018; Ojala, 2019; Pihkala, 2019; 
Morris et al., 2021). Some of the severe symptoms of climate anxiety are psychosomatic symptoms such as 
insomnia, depression, anxiety and difficulties to maintain functioning, especially when faced with news about 
climate change, its consequences and threats (Pihkala, 2019). 
Changes in our everyday life 
Climate change impacts our environment and weather and will change everyday life from patterns and levels 
of consumption to activities such as hobbies and travels. One example is that the changing climate will affect 
what we can do outdoors. It is important to consider this dimension since outdoor activities, which themselves 
are important for mental health, also contribute to other fundamental aspects of general well-being such as 
socialisation and community building. Further, other health hazards associated with factors not included in 
this discussion paper (such as air pollution, vector borne diseases and water contamination) are also likely to 
affect mental health in a population. It is presumed that concurrent increases in these would also lead to 
increased levels of distress and negatively impact well-being (Hayes & Poland, 2018). 
Vulnerable populations 
Climate change may not only trigger new cases of mental illness, but also worsen the situation for those with 
pre-existing mental health problems. Some of the groups most at risk are described below. 
Individuals with pre-existing mental health conditions 
Those with pre-existing mental health problems are especially vulnerable to the mental health impacts of heat 
and solar radiation, contributing to their higher rates of hospitalizations, morbidity, and mortality. As an 
example, people with dementia, schizophrenia and substance use disorders are at extra-high risk due to their 
compromised thermoregulation capacity and heat-related cognitive impairment (Lõhmus, 2018; Palinkas & 
Wong, 2020). 
Occupational hazards 
Climate change may specifically affect mental health among some occupational groups. Farmers, for exam-
ple, whose economic status largely depends on environmental conditions, tend to suffer from worries and 
distress as well as anxiety due to climate change and its impact on their livelihood (Howard et al., 2020). 
Urban dwellers 
Built-up areas in the centre of cities tend to warm faster than the suburbs and rural areas, since buildings, 
streets and surfaces store thermal energy during hot and sunny summer days and do not cool down as 
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efficiently during the night. This is called the urban heat island effect (see Figure 2). Overheated cities stress 
the thermoregulatory system of their inhabitants, and since nights do not provide respite from the heat, this 
poses a threat to urban dwellers (Mücke, 2020). In Finland, the heat-related mortality risk was found to be 
substantially higher, and the mortality rates attributable to four intensive heat waves of 2003, 2010, 2014 and 
2018 were about 2.5-fold higher in Helsinki than in surrounding areas (Ruuhela et al., 2021). 
 
Figure 2. Urban heat islands in Helsinki, Finland, on average between July 2009 and June 2010. The red-
dest colour indicates areas which are at least 4 degrees warmer than their surroundings. Source: Pilli-
Sihvola et al. (2019). 
People with low socioeconomic status 
Climate change is a determinant of health status, and it disproportionately affects those who are already the 
most vulnerable and marginalized in society. Regarding the risks of heat-related health hazards, socioeco-
nomic factors are important drivers (Chen et al., 2018; Rohat et al., 2019). People with a lower socioeconomic 
status often have fewer resources at their disposal than on average. This means that their ability to act flexibly 
in a changing situation is limited, since they might not be able to afford a standard of living that shields them 
from the effects of climate change. For example, without the means to purchase an air conditioner for the 
hotter summers, people with a lower socioeconomic status may suffer more severely from higher tempera-
tures and have more limited possibilities to adapt. This creates a set of problems needing attention, since 
climate change is very likely to exacerbate social inequalities that already exist in Finland. However, it is 
possible to reduce some of these risks and lessen the burden, for example, by ensuring a social security net 
with accessible health care and good housing. 
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Children and youth 
Even though scientific research is limited on the topic, younger generations exhibit increasing distress related 
to climate change. This is characterised by feelings of sadness, guilt, changes in sleep and appetite, difficulty 
concentrating and solastalgia – negative perceptions of the actual experience of climate change (Gislason et 
al., 2021). According to a survey conducted by the association Mental Health in Finland, most young people 
feel anxious about the environment and the climate in the country (Svenska Yle, 2020). One reason for this 
may be that children and youth find it more difficult than adults to cope with the negative emotions that 
climate change arouses (Ojala, 2012). Furthermore, children and adolescents are vulnerable to sleep depri-
vation, and insufficient sleep is strongly associated with poor mental health and behaviour problems in these 
groups (Wheaton et al., 2018). Considering how climate change may already impact sleep patterns through 
increased temperatures, such feelings of stress and anxiety might have a compounding effect, decreasing the 
overall well-being of younger generations. 
Indigenous people 
The Sami population in Finland is relatively small (ca. 10,000 persons), but the Sami people are among the 
most vulnerable due to the anticipated effects of climate change on their livelihoods, especially on reindeer 
herding. Many herders in the Sami population have expressed increases in worries, distress, anxiety, and 
depression due to climate change (Jaakkola et al., 2018). 
Current policies in Finland and other settings 
Finland 
It is already anticipated by policymakers that climate change may impact the functioning and reliability of 
health services in Finland. One of the most current and extensive documents released by the government on 
the topic in 2021 is the adaptation plan Climate change in the social and health sector – The Ministry of 
Social Affairs and Health's plan for adapting to climate change. This has been developed within the wider 
context of adaptation planning in Finland, where the health and social welfare sector has hitherto been re-
garded as lagging behind many other sectors (Mäkinen et al., 2020). The document targets the social and 
health services and encourages systematic adaptation by providing practical tools for action. The adaptation 
plan extends to 2031 and provides a comprehensive description of the expected health-related consequences 
of climate change. Although more research is required in the Finnish context, mental illness is discussed and 
anxiety, depression, and suicide as well as eco-anxiety are mentioned (Ministry of Social Affairs, 2021). 
The overall goal in Finland is to increase awareness of the importance of climate change for health, and 
to prevent or alleviate mental health problems. For social and health services there is an emphasis on increas-
ing capacity for individuals to cope with mental disorders due to extreme weather events and improving 
treatment to prevent the disease burden of heat waves in the summer and depressive episodes in the winter. 
Furthermore, the importance of counteracting health inequality among the population is also highlighted 
(Ministry of Social Affairs, 2021). 
Denmark, Norway, and Sweden 
Denmark, Norway, and Sweden make similar prognosis as Finland regarding climate change impacts on 
health. In their climate change adaptation plans, attention is paid most to issues such as water contamination 
due to flooding, allergies, or vector borne diseases. The psychological consequences of climate change are 
generally lacking or mentioned in vague terms. However, it is a subject of growing interest and is expected 
to gain increased space in future reports and adaptation plans (Norwegian Ministry of Climate Change, 2013; 
Center for International Climate Research, 2018; European Commission, 2018; Regeringen, 2018; Folkhäl-
somyndigheten, 2021). 
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Countries to learn from 
On the other hand, there is research conducted and actions taken in other countries that Finland could learn 
from. In Canada, for example, a more comprehensive approach to the impacts of climate change on mental 
health has been called for, as well as long-term perspectives and proactive interventions which include not 
only emergency response but also the development of broader adaptation (Hayes et al., 2018; Hayes & Po-
land, 2018; Hayes & Poland, 2020). The Canadian Medical Association (CMA) has developed a policy on 
climate change and mental health, which emphasizes the need for education on the impacts of climate change 
on health in medical schools and calls for research and increases in data collection as well as a strengthened 
public health system (CMA, 2010). 
Following the heatwave of 2003 in Europe, many European countries implemented Heat-health Warning 
Systems (HHWS) and Heath-health Adaptation Actions (HHAA) to prevent heat-related morbidity and mor-
tality (Heudorf & Schade, 2014). The HHWSs and HHAAs use meteorological data to forecast heat waves, 
warn the population to take countermeasures into action. The actions range from health advice, such as re-
minding people of increasing their water intake during heat waves, to educational campaigns. Further, there 
are some intervention strategies concerning work during heat waves, where scheduling heavy work during 
cooler hours and providing appropriate clothing is recommended (Casanueva et al., 2019). 
Recommendations 
Finland may be highly adaptable due to its sound economic starting point as well as being a well-developed 
society. However, it is of utmost importance to start working on preventive strategies and measures to ensure 
that Finland’s social and health services can meet the needs for mental health care due to climate change 
(Ministry of Social Affairs, 2021). According to Sellers & Ebi (2018), moving towards a more sustainable 
and resilient society and developing climate change strategies is likely to result in better health outcomes. 
This has been taken into consideration in the recommendations that are presented below. 
Research in the CHAMPS project seeks to fill some of the gaps in knowledge identified in this review. 
However, research has just started, with results only beginning to emerge that will be published during the 
coming years. Nevertheless, it can be useful, even at this early stage of analysis, to take stock of our current 
knowledge. Therefore, using the insights gained in this review, we have formulated a list of preliminary 
recommendations that follow logically from understanding of the likely effects of gradual climate change on 
mental health. 
The recommendations, which are subject to refinement as our knowledge improves, range from strategic 
approaches to concrete examples of direct measures that can be used to guide future decisions linked to 
mental illness in the health care sector and social services. The recommendations encourage cooperation 
between the integrated social and health services and with other administrative sectors in society (e.g., see 
Mäkinen et al., 2020). It is important for adaptive strategies to ensure that climate change impacts on mental 
health receive national attention and are not dependent on local interests and resources alone. At the same 
time, the recommendations highlight the importance of flexibility, so that measures can be taken with local 
sensitivity and respond appropriately to different needs in different settings. Last, but not least, the recom-
mendations emphasize an intersectoral approach where people from vulnerable groups are given a high pri-
ority for prevention of the increased inequity in health which climate change would otherwise cause. 
Based on our analysis of the potential risks of long-term and gradual climate change for mental health in 
Finland, we have identified nine adaptive measures that we suggest are worthy of urgent attention as follows. 
1. Increased awareness and competence in the health services: Considering the potential increase of 
mental health problems due to climate change in Finland, health care professionals and other staff in the 
integrated social and health services will need to be provided continuous medical education about climate 
change impacts on mental health. Health care professionals and social care workers play a crucial role in 
proactive interventions, especially in interactions with risk groups. 
2. Improved co-operation between the health services and research: To develop and improve under-
standing of climate change impacts on mental health, more research is needed. CHAMPS encourages co-
operation between the health services and researchers. Through a continuous dialogue, medical 
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professionals and researchers can help each other in understanding and assessing the needs and focus 
areas. Further, the health services play a fundamental role in data collection for research. 
3. Improved engagement in decision making: Professionals in the social and health services have enor-
mous collective expertise and experience, which would be of great value in the development of adaptation 
strategies. To consult them could be important for the implementation of an integrated and coherent ap-
proach, both within the sector itself but also where sustainability and mental health are accounted for 
decision-making across the society. 
4. Use of climate information in health care planning: Health and social care planning can be strength-
ened and improved by the usage of climate data and projections in assessing climate related risks to human 
health and various activities in health care operations. Based on the risk assessments it is possible to 
prepare action plans for hazardous short-term weather events or longer-term climatic events with elevated 
health risks. For example, it is possible to ensure a larger number of staff on call and improve cooling of 
health care facilities during heat waves. This is important in terms not only of patient safety, but also 
occupational health and safety, since having sufficient resources reduces stress and burn-out. Climate 
change scenario data can be used to assess how these risks could change in the future to be prepared for 
the gradual effects of climate change. 
5. Impact-based forecasting as a health intervention: CHAMPS sees that impact-based weather forecasts 
and climate services tailored for the health sector can be considered as important interventions to prevent 
adverse health impacts and, thus, improve public health and ensure capacity of health services. This in-
formation must be easily available. A good example of such services are the Heat-Health Warning System 
(HHWS) and Heat-Health Adaptation Action (HHAA) that were developed in many European countries 
after the 2003 heat wave. HHWSs and HHAAs specifically focus on managing acute heat waves. How-
ever, impact-based forecasts and warnings can also be developed for other hazards and impacts and ex-
tended to sub-seasonal and seasonal predictions. An example could be early warning of weather condi-
tions expected to intensify psychological distress, like a lack of solar radiation in winter. Co-operation 
between the Finnish Meteorological Institute (FMI) and the Finnish Institute for Health and Welfare 
(THL) could be used for prediction and warning of weather events of potential hazard. 
6. An emphasis on vulnerable groups and at-risk populations: Some individuals or communities are at 
high risk of suffering from mental health issues due to climate change. A wide range of factors can impact 
the vulnerability, ranging from medical conditions to socioeconomic status. The social and health services 
have a responsibility to pay attention to the vulnerable groups and ensure that they receive the appropriate 
support. 
7. Increased representation in decision making: It is important to identify and understand the obstacles 
which vulnerable groups are facing and dealing with. Therefore, individuals from these groups with per-
sonal experiences need to be invited to share their perceptions and ensure their representation in decision-
making and strategy development. 
8. Use of new technologies: New technologies can help in reducing health-related risks due to climate 
change and extreme weather. A research project called ClimApp, conducted by universities in Sweden, 
Denmark, and the Netherlands, developed a mobile phone application which integrates weather forecasts 
with characteristics of individual users and provides tools for individuals to improve their adaptation when 
facing climate challenges (https://www.enbel-project.eu/projects-page/climapp). This is a good example 
of how new technology can support any individual at risk to manage better with hazardous weather events. 
9. Comprehensive strategies: To prevent and manage the impacts of climate change on mental health, 
especially among the most vulnerable, resilient communities can be built by strengthening the health care 
sector, increasing support to vulnerable groups, and implementing weather-based warning-systems. In 
addition, feelings of anxiety can be alleviated, for example, by spending time in nature or participating in 
community programmes, especially in those of resilience building (Hayes et al., 2018; Gislason et al., 
2021). Such integrated social and health services can play a key role in not only developing such initia-
tives, but also connecting people in need. 
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Glossary: Some key concepts 
Extreme weather: Extreme weather refers to weather conditions which are anomalously severe in nature or 
exceptional in its frequency of occurrence or duration. Tornadoes and hurricanes are well-known forms of 
extreme weather, but long periods of drought and large amounts of precipitation may also be regarded as 
extreme weather conditions. 
 
Global warming and climate change: The long-term heating-up of our planet is referred to as global warm-
ing. Global warming refers to warming caused by human activities, mainly fossil fuel burning, which in-
creases levels of radiatively active (greenhouse) gases that warm the atmosphere. Climate change, on the 
other hand, refers to human as well as naturally produced variations in the climate that can lead to impacts 
on natural systems and on human activities on Earth. 
 
Heatwaves: The general description of a heatwave is that it is a prolonged period of hot weather, in relation 
to what is expected for the area during a particular time of the year. Heatwaves can span from a few days to 
several weeks. However, there is no formal definition of heatwaves, and many countries have their own 
thresholds. In Finland, the definition for a hot day (“helle” in Finnish) is when the daily maximum tempera-
ture exceeds 25 degrees (in Celsius). 
 
Seasonal affective disorder (SAD): SAD and subsyndromal SAD are terms which describe the levels of 
changes in mood and behavior that follow a seasonal pattern. SAD was originally defined as a syndrome in 
which a major depressive episode developed during autumn or winter and remitted the following spring or 
summer for at least two successive years. In addition, the SAD patient had to show a history of major depres-
sive or bipolar disorder. Subsyndromal SAD is a condition with similar but milder symptoms that do not 
impair functioning to a major degree nor meet the diagnostic criteria for depressive episodes. In addition, 
there are seasonal changes in mood and behaviour which are manifested to a different degree in healthy 
individuals. 
 
Social determinants of health: Social determinants of health refer to the economic and social conditions 
that influence the health status of people. The socioeconomic position of someone is dependent on several 
different factors, not only wealth and resources that a person has, but also on political, cultural and societal 
factors. All these determinants contribute in varying degrees to the health status and well-being of people 
and are crucial to consider when working for health equity. 
 
SSP-based socioeconomic scenarios: Climate change researchers worldwide are increasingly taking ad-
vantage of a global scenarios framework designed around the so-called shared socioeconomic pathways 
(SSPs). The five SSPs provide alternative global narratives of future socioeconomic outcomes (see Figure 
3), in terms of human demographics, economy, lifestyle, policies (excluding climate policies), technology, 
environment and natural resources. SSP1 visualises a sustainable society with low challenges to adaptation 
and mitigation regarding climate change. SSP3 features rivalry and protectionism with high challenges to 
both mitigation and adaptation. SSP4 is characterised by increasing inequity, and high challenges to adapta-
tion but low challenges to mitigation. SSP5 depicts a society where economic and technological development 
is strong but based on utilization of abundant fossil resources and energy intensively. Challenges in this world 
are high for mitigation but low for adaptation. Finally, SSP2 characterises a “Middle of the road” pathway 
with challenges to mitigation and adaptation that are intermediate in between the other four SSPs. All these 
scenarios are regarded as plausible but have no likelihoods attached to them. The CHAMPS project uses the 
scenarios framework to understand plausible outcomes of socioeconomic development in relation to climate 
change. These scenario combinations should not be taken as the goals or targets; rather they are different 
futures that could result from actions and decisions we take, or do not take. In these different futures, the 
capacity to mitigate and adapt to climate change can vary wildly. To reach a sustainable future with high 
mitigation as well as high adaptation capabilities which also aligns with the UN Sustainable Development 
Goals (https://sdgs.un.org/goals) and with Finland’s aim to reduce health status inequity, we need determined 
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and purposeful climate policies across administrative sectors, action plans and regulations. The scenarios 
framework can help to test the robustness of such policies across a range of possible futures. This also applies 
to policies for addressing climate change impacts on mental health. By linking the expected changes in cli-
mate and socioeconomic development in Finland to mental health outcomes, we can work to alleviate nega-
tive impacts of climate change on mental health and build up resilience. 
 
Figure 3. The five shared socioeconomic pathways (SSPs) characterise challenges to mitigation and ad-
aptation. Sources: based on O’Neill et al. (2014) and Frame et al. (2018). 
Further information 
CHAMPS is an acronym for “Climate change and Health: Adapting to Mental, Physical and Societal chal-
lenges'', which is a research consortium funded by the Academy of Finland within its research programme 
on “Climate Change and Health” (CLIHE) running from 2020 to 2023. The partners of this consortium are 
the Finnish Environment Institute (SYKE), the Finnish Institute for Health and Welfare (THL), the Finnish 
Meteorological Institute (FMI), the University of Eastern Finland (UEF), and the University of Helsinki 
(UH). THL coordinates the CHAMPS project. 
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